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R factor = 0.034; wR factor = 0.090; data-to-parameter ratio = 24.8. 



The self-assembly of an angular 2,5-bis(pyridin-2-yl)-l,3,4- 
thiadiazole ligand (L) with silver nitrate (AgN0 3 ) produced a 
new dinuclear silver(I) coordination complex, [Ag 2 - 
(C 12 H 8 N 4 S) 2 (N0 3 ) 2 ]-4H 2 0, which crystallizes with two Ag 
atoms bridged by two L ligands. The Ag atom is surrounded 
by four N atoms of L and by one O from the nitrate anion 
defining a distorted square pyramid. The atoms comprising the 
dication are nearly coplanar, with an r.m.s. deviation of 
0.1997 A. Molecules are linked by C-H- ■ O and O-H- ■ O 
hydrogen bonds through nitrate anions and water molecules, 
forming a two-dimensional porous network. The overall 
structure involves stacking of Ag complex layers along the b 
axis. The cohesion in the three-dimensional architecture is 
ensured by O- ■ Ag interactions. 

Related literature 

For the synthesis of the ligand, see: Lebrini et al. (2005). For 
background to coordination polymers, see: Brammer (2004); 
Ghosh et al. (2004); Maspoch et al. (2004). For complexes with 
the same ligand but with other metals and counter-anions, see: 
Bentiss et al. (2012); Niu et al. (2009). 
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Experimental 

Crystal data 

[Ag 2 (C 12 H 8 N 4 S) 2 (N0 3 ) 2 ]-4H 2 0 

M r = 892.41 

Triclinic, PI 

a = 5.4251 (1) A 

b = 10.6894 (3) A 

c = 14.5865 (3) A 

a = 108.910 (1)° 

p = 91.447 (1)° 

Data collection 

Bruker X8 APEX diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 2008) 
r mi „ = 0.739, r m „ = 0.867 

Refinement 

R[F 2 > 2a(F 2 )] = 0.034 

wR(F 2 ) = 0.090 

S = 1.01 

5388 reflections 

Table 1 

Hydrogen-bond geometry (A, °). 



y = 102.440 (1)° 
V = 777.30 (3) A 3 
Z= 1 

Mo Ka radiation 
,u, = 1.47 mnT 1 
T = 296 K 

0.42 x 0.32 x 0.23 mm 



29938 measured reflections 
5388 independent reflections 
3919 reflections with / > 2a(I) 
R iM = 0.029 



217 parameters 

H-atom parameters constrained 
Ap max = 0.92 e A" 3 
Apmin = -0.93 e A -3 



D-H-A 


D — H 


H- ■ A 


D-A 


D—H- • A 


04-H4B- ■ 05 


0.86 


2.08 


2.777 (4) 


138 


04-H4/1- ■ 04' 


0.86 


2.51 


2.980 (9) 


115 


Cl-Hl-02" 


0.93 


2.44 


3.342 (3) 


164 


C12-H12- ■ 02"' 


0.93 


2.48 


3.376 (4) 


162 


05-H5/t---02 lv 


0.86 


2.05 


2.874 (3) 


162 


05-H5/l-01 iv 


0.86 


2.46 


3.191 (3) 


143 


05-H5B-01 v 


0.86 


1.99 


2.851 (3) 


176 


Symmetry codes: 


(i) -x, -y, -z 


+ 1; (ii) .v4 


l,y, z; (iii) - 


-x, — v, — z; (iv) 


-x + 1, -y + 1, -z - 


rl;(v) -x + 2,- 


-y+ + 







Data collection: APEX2 (Bruker, 2009); cell refinement: APEX2; 
data reduction: SAINT (Bruker, 2009); program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al, 
2008); software used to prepare material for publication: PLATON 
(Spek, 2009) and publCIF (Westrip, 2010). 
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BistM-2,5-bis(pyridin-2-yl)-1,3,4-thiadiazole-ft: 4 N 2 ,N 3 :N 4 ,N 5 ]bis[(nitrato- 
/cO)silver(l)] tetrahydrate 

Abdelhakim Laachir, Fouad Bentiss, Salaheddine Guesmi, Mohamed Saadi and Lahcen El 
Ammari 

Comment 

The design and construction of novel coordination polymers are very important parts of crystal engineering not only for 
the purpose of generating functional materials (Maspoch et al, 2004) but also for their fascinating structures (Brammer, 
2004). So far, the design and synthesis of new ligands with various coordinating modes, the exploration of synthetic 
methods to construct coordination polymers, and investigation on the effect of various factors upon architectures have 
greatly contributed to this field (Ghosh et al, 2004). The compound 2,5-bis(2-pyridyl)-l,3,4-thiadiazole was usually used 
as a bidentate ligand to form five-atom ring complexes and sometimes it coordinates two metal atoms by four nitrogen 
atoms as double-bidentate ligand. The structures of monomeric complexes of the neutral 2,5-bis(2-pyridyl)-l,3,4-thia- 
diazole derivative with Cu 2+ (nitrate, perchlorate and trifluoromethanesulfonate) and Ag + (SbF 6 ) have been previously 
reported (Bentiss et al, 2012; Niu et al, 2009). Recently, the study of the new di-nuclear silver(I) coordination 
complexes with 2,5-bis(2-pyridyl)-l,3,4-thiadiazole showed that the supramolecular structures of its silver complexes can 
change with the size of counter-anions of the same polyhedron (Niu et al, 2009). As a continuation of our work, in this 
contribution, we report here the synthesis and the single-crystal structure determination of the new dimeric complex 
formed by 2,5-bis(2-pyridyl)-l,3,4-thiadiazole (L) with silver nitrate as counter ions. 

The asymmetric unit of the title compound, [2,5-bis(2-pyridyl)- 1,3,4- thiadiazole]silver(I) nitrate, dihydrate is doubled 
by the application of a centre of inversion, resulting in a Ag 2 -containing dimeric complex. The structure shows the silver 
cation in a distorted square pyramid site formed by four nitrogen atoms belonging to one organic ligand and an O atom of 
a nitrate anion (Fig. 1). Each ligand molecule is build up by two six-membered rings linked through a five-membered 
ring. The two silver atoms and ligands are nearly coplanar, with a r.m.s. deviation of 0.1997 A. The molecules are linked 
together by C— H— O and O-H- 0 hydrogen bonds through nitrate and water molecules, forming a two-dimensional 
porous network. The overall structure involves stacking of Ag complex layers nearly along the b axis. The cohesion in the 
crystal is ensured by 03-Agl interaction (Fig. 2 and Table 2). 

Experimental 

2,5-Bis(2-pyridyl)-l,3,4-thiadiazole ligand (L) was synthesized as described previously by Lebrini et al. (2005). AgN0 3 
(0.75 mmol, 0.13 g) in water (5 ml ) was added to L (0.21 mmol, 50 mg) dissolved in ethanol (13 ml). The resulting 
solution was stirred for 30 min. The solution was filtered and allowed to stand at ambient temperature. After seven days, 
yellow blocks crystallized. Crystals were washed with water and dried under vacuum (yield 34%). These crystals were 
used as isolated for single-crystal X-ray analysis. Anal. Calc. for C24H 2 4Ag 2 NioOioS2. C, 37.60; H, 3.13; N, 18.28 S, 8.37; 
Found: C, 37.69; H, 3.17; N, 18.21; S, 8.34. 
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Refinement 

H atoms were located in a difference map and treated as riding with C — H = 0.93 A (aromatic) and O — H = 0.86 A 
(water) with C/, S „(H) = 1.2 (7 eq (aromatic) and (7, S „(H) = 1.5 U eq (water). The reflections (001), (01-1), (0-11) and (010) are 
removed from the refinement because they are affected by the beam stop. 

Computing details 

Data collection: APEX2 (Broker, 2009); cell refinement: APEX2 (Bruker, 2009); data reduction: SAINT (Bruker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et ah, 2008); 
software used to prepare material for publication: PLATON (Spek, 2009) and publCIF (Westrip, 2010). 
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Figure 1 

Plot of the crystal structure showing the molecules linked to the silver cation, with the atom-labelling scheme. 
Displacement ellipsoids are drawn at the 50% probability level. Symmetry code: (i) -x + 1, -y, -z; (ii) -x, -y, -z + 1; (iii) -x 
+ l,-y+ I, -z+ 1. 
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Figure 2 

Partial plot of the unit cell showing crystal packing. Hydrogen bonds are depicted as dashed lines. Symmetry codes: (c) - 
x, -y, -z + 1; (e) -x + 1, -y+ 1, -z + 1; (h) -x, -y, -z. 

Bis[/i-2,5-bis(pyridin-2-yl)-1,3,4-thiadiazole-K 4 iV 2 ,iV 3 :iV 4 ,iV 5 ]bis[(nitrato-ft:0)silver(l)] tetrahydrate 



Crystal data 

[Ag 2 (C,2H8N 4 S)2(N03)2] -4H 2 0 

M r = 892.4 1_ 

Triclinic, PI 

Hall symbol: -P 1 

a = 5.4251 (1) A 

b = 10.6894 (3) A 

c= 14.5865 (3) A 

a = 108.910(1)° 

p= 91.447(1)° 

7= 102.440(1)° 

F= 777.30 (3) A 3 



Z= 1 

P(000) = 444 

D*= 1.906 Mgm 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 29938 reflections 

61 = 2.9-32.0° 

fi = 1 .47 mnT 1 

T=296K 

Block, colourless 

0.42 x 0.32 x 0.23 mm 



Acta Cryst. (2013). E69, m351-m352 



sup-4 



supplementary materials 



Data collection 

Bruker X8 APEX 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 2008) 
T mm = 0.739, r max = 0.867 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
RiF 1 > 2o-(^ 2 )] = 0.034 
wRiF 2 ) = 0.090 
S = 1.01 

5388 reflections 
217 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



29938 measured reflections 
5388 independent reflections 
3919 reflections with/> 2a(T) 
R mt = 0.029 

#max = 32.0°, 6>miii = 2.9° 

h = -8^8 
/fc = -15->15 
/ = -20-»21 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F a 2 ) + (0.0369P) 2 + 0.5008P] 

where P = (F 2 + 2F 2 )/3 
(A/a) max < 0.001 
A/w = 0.92 e A" 3 
Ap mm = -0.93 e A" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against all reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on all data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT *ITJ 


Agl 


0.88258 (4) 


0.17155 (2) 


0.082506 (13) 


0.05506 (8) 


SI 


0.27700 (10) 


-0.00777 (6) 


0.27138 (4) 


0.03914(12) 


Nl 


0.9412 (3) 


0.2260 (2) 


0.25072 (14) 


0.0399 (4) 


N2 


0.5007 (4) 


0.0657 (2) 


0.13988 (14) 


0.0442 (4) 


N3 


0.2802 (4) 


-0.0253 (2) 


0.09364 (14) 


0.0435 (4) 


N4 


-0.1644(4) 


-0.2195 (2) 


0.02161 (14) 


0.0415 (4) 


CI 


1.1468 (4) 


0.3134 (3) 


0.30566 (19) 


0.0473 (5) 


HI 


1.2796 


0.3477 


0.2749 


0.057* 


C2 


1.1710(5) 


0.3552 (3) 


0.4058 (2) 


0.0568 (7) 


H2 


1.3189 


0.4151 


0.4414 


0.068* 


C3 


0.9763 (6) 


0.3080 (3) 


0.4524 (2) 


0.0606 (7) 


H3 


0.9894 


0.3350 


0.5201 


0.073* 


C4 


0.7590 (5) 


0.2191 (3) 


0.39710 (17) 


0.0491 (6) 


H4 


0.6221 


0.1863 


0.4268 


0.059* 


C5 


0.7497 (4) 


0.1801 (2) 


0.29698 (16) 


0.0367 (4) 


C6 


0.5261 (4) 


0.0856 (2) 


0.23297 (15) 


0.0358 (4) 


C7 


0.1435 (4) 


-0.0725 (2) 


0.15227 (15) 


0.0349 (4) 
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Atomic displacement parameters (A 2 ) 






U 22 
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u 23 
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0.05582 (12) 


0.06872 (16) 


0.03379 (10) 


-0.00435 (9) 


0.01077 (7) 


0.01998 (9) 


SI 


0.0410 (3) 
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(2) 


0.0034 (2) 


0.00920 (19) 


0.0134 (2) 


Nl 


0.0394 (9) 


0.0424(11) 


0.0376 


(10) 


0.0057 (8) 


0.0089 (7) 


0.0152 (8) 


N2 


0.0441 (10) 
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Geometric parameters (A, ") 
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2.911 (2) 


C7— C8 


1.476 (3) 


SI— C6 


1.719(2) 


C8— C9 


1.374 (3) 


SI— C7 


1.721 (2) 


C9— CIO 


1.386 (3) 


Nl— CI 


1.334 (3) 


C9— H9 


0.9300 


Nl— C5 


1.343 (3) 


CIO— Cll 


1.369 (4) 


N2— C6 


1.303 (3) 


CIO— H10 


0.9300 


N2— N3 


1.365 (3) 


Cll— C12 


1.376 (4) 


N3— C7 


1.299 (3) 


Cll— HI 1 


0.9300 


N3— Agl' 


2.5519(19) 


C12— H12 


0.9300 


N4— C12 


1.342 (3) 


01— N5 


1.247 (3) 


fJA CR 




O? 1SJS 

KJZ, IN J 




N4— Agl 1 


2.2785 (19) 


03— N5 


1.230 (3) 


CI— C2 


1.376 (4) 


04— H4A 


0.8601 


CI— HI 


0.9300 


04— H4B 


0.8601 


C2— C3 


1.365 (4) 


05— H5A 


0.8601 


C2— H2 


0.9300 


05— H5B 


0.8600 


C3— C4 


1.384 (4) 






N4'— Agl— Nl 


129.5 (1) 


C5— C4— H4 


120.7 


N4'— Agl— N2 


159.9(1) 


C3— C4— H4 


120.7 


Nl— Agl— N2 


70.1 (1) 


Nl— C5— C4 


122.9 (2) 


N4 1 — Agl— N3 1 


69.0(1) 


Nl— C5— C6 


115.1 (2) 


Nl— Agl— N3' 


157.2(1) 


C4— C5— C6 


122.0 (2) 


N2— Agl— N3' 


90.9(1) 


N2— C6— C5 


121.8 (2) 


N4 1 — Agl— 03 


79.4(1) 


N2— C6— SI 


113.6(2) 


Nl— Agl— 03 


76.6(1) 


C5— C6— SI 


124.6 (2) 


N2— Agl— 03 


113.6(1) 


N3— C7— C8 


122.4 (2) 


N3 1 — Agl— 03 


124.0(1) 


N3— C7— SI 


113.7(2) 


C6— SI— C7 


87.2(1) 


C8— C7— SI 


123.9 (2) 


CI— Nl— C5 


117.4 (2) 


N4— C8— C9 


123.0 (2) 


CI— Nl— Agl 


123.0(2) 


N4— C8— C7 


114.9(2) 


C5— Nl— Agl 


119.2 (2) 


C9— C8— C7 


122.1 (2) 


C6— N2— N3 


112.7(2) 


C8— C9— CIO 


118.7(2) 


C6— N2— Agl 


113.1 (2) 


C8— C9— H9 


120.6 


N3— N2— Agl 


133.5 (2) 


CIO— C9— H9 


120.6 


C7— N3— N2 


112.8(2) 


Cll— CIO— C9 


118.9(2) 


C7— N3— Agl' 


109.7 (2) 


Cll— CIO— H10 


120.5 


N2— N3— Agl' 


135.3 (2) 


C9— CIO— H10 


120.5 


C12— N4— C8 


117.2(2) 


CIO— Cll— C12 


119.1 (2) 


CI 2— N4— Agl' 


120.8 (2) 


CIO— Cll— Hll 


120.5 


C8— N4— AgP 


121.8 (2) 


C12— Cll— Hll 


120.5 


Nl— CI— C2 


123.0 (2) 


N4— CI 2— Cll 


123.0 (2) 


Nl— CI— HI 


118.5 


N4— CI 2— H12 


118.5 


C2— CI— HI 


118.5 


Cll— C12— H12 


118.5 
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C3 — C2 — C 1 


1 1 A A ZO\ 

119.4 (2) 




N5 — U3 — Agl 




1 1 r 1 /^1\ 

115.4 (2) 


C3— C2— H2 


120.3 




02— N5— 03 




120.5 (2) 


CI— C2— H2 


120.3 




02— N5— 01 




119.2 (2) 


C2 — C3 — C4 


118.7 (3) 




r\i xtc 

03 — N5 — Ul 




1 OA 1 ZO\ 

120.3 (2) 


C2 — C3 — H3 


1 OA £L 

120.6 




H4A — U4 — H4B 




1 A A A 

104.9 


C4 — C3 — H3 


120.6 




TTf A /^C TTCT) 

H5A — (J 5 — H5B 




1 A A A 

104.9 


C5 — C4 — C3 


118.6 (2) 










XT/li A ~1 XT1 PI 

JN4 — Agl — JN 1 — CI 


11.5 (2) 




A „ 1 XTO f ' /I C1 

Ag 1 — JN 2 — C 6 — ^ 1 




m o / 1 \ 
— 1/1.2 (1) 


\M A 1 XT 1 P1 

JN2 — Agl — JN1 — CI 


-173.9 (2) 




xti r~*c f ' /_ XTO 

N 1 — C5 — C6 — N2 




1 A /"? A 

-10.6 (3) 


XT'? i A „ 1 XT 1 P1 

N3 — Agl — Nl — CI 


150.9 (2) 




a *~<c r**£ \ti 

C4 — C5 — C6 — N2 




168.9 (2) 


/ "\ -> a 1 XT1 1 

(J3 — Ag 1 — JN 1 — C 1 


CO /I /o\ 

-52.4 (2) 




XT1 /"" r /"" /_ ri 1 

N 1 — C5 — L6 — o 1 




1 /CA C ZO\ 

169.5 (2) 


N4 — Agl — JN 1 — C5 


— 1 /6.3 (2) 




C4 — C5 — Co — ^ 1 




1 1 A /"?\ 

— 11.0 (3) 


XTO A 1 XT 1 /"'C 

N2 — Agl — N 1 — C5 


-1.7 (2) 




C7 — b 1 — C6 — N2 




A 1 ZO\ 

-0.1 (2) 


XTOi A .» 1 XT1 r"C 

JN 3 — Agl — N 1 — C5 


-3o.o (3) 




C7 — b 1 — C6 — C5 




1 TA O ZO\ 

179.8 (2) 


/ \~) A 1 XT1 /" " C 

03 — Agl — N 1 — C5 


1 1 A O /0\ 

119.8 (2) 




xto XT'? /~~*h r~*o 

N 2 — N 3 — C7 — C 8 




1 "7 A C ZO\ 

179.5 (2) 


XT-ii a ™1 xn p/r 
N4 — Agl — JNz — Co 


1 tZ A A ZO\ 

164.U (z) 




A ™ 1 i XTI /"'T O 

Ag 1 — JN 3 — C / — C 8 




— 14. o (3) 


XT 1 A ~1 \T1 p/: 

N 1 — Ag 1 — N 2 — Co 


-3.8 (2) 




XTO XT'? C^H C 1 

N 2 — N 3 — C7 — 5> 1 




A A / ") \ 

0.0 (3) 


XT'? i A ™1 XT'") /_ 

JN 3 — Ag 1 — IN 2 — Co 


1 ^O T /1\ 

163.3 (2) 




A ™1 i XT'? r~*H C 1 

Ag 1 — N 3 — C7 — b 1 




165.9 (1) 


/ "\ -> a | XTO <-"^ /• 

03 — Ag 1 — N 2 — Co 


-68.5 (2) 




C • / oi C^H XT'? 

C 6 — b 1 — C 7 — JN 3 




A 1 ZO\ 

0.1 (2) 


XT/li A ~1 xn XT'? 

JN4 — Agl — JNz — JN 3 


A C\ 1 A \ 

—4.9 (4 J 




C6 — S 1 — C / — Co 




1 HC\ C /OA 

— 1 /9.5 (2) 


XT1 A ~1 \T1 \T) 

JN 1 — Agl — JN2 — N3 


-172.7 (2) 




XT/1 r^o r~T\ 

C 1 2 — N 4 — C 8 — C 9 




1 /i /o \ 
1.4 (3) 


XTOi A 1 \T1 XT'? 

N3 — Agl — N2 — N3 


-5.6 (3) 




A 1 i XT/1 /"i o /" • i"\ 

Agl 1 — N4 — C8 — C9 




IT? /" ZO\ 

-173.6 (2) 


/ \~) A 1 XTO XT'? 

03 — Agl — N2 — N3 


1 o o c /o\ 

122.5 (2) 




c • i i xt^i r<o r^n 

C12 — N4 — C8 — C7 




inn c ZO\ 

-177.5 (2) 


P z: XTO XTO PT 

Co — JN2 — N3 — C7 


0.0 (3) 




Agl — N 4 — C 8 — C 7 




7.5 (3) 


A 1 Ml XTO /in 

Agl — JN2 — N3 — C7 


1 f O A /O \ 

168.9 (2) 




XTO /~"7 /"i o XT/1 

N3 — C7 — C8 — N4 




6.5 (3) 


f ^ /~ \t/> XTO A 1 i 

C6 — N2 — N3 — Agl 1 


-161.0 (2) 




1 /~i "7 /^O XT/1 

SI — C7 — C8 — N4 




1—7/1 A /O \ 

-174.0 (2) 


A ™1 XTO XT'? A ™1 i 

Agl — N2 — N3 — Agl 1 


O A { A \ 

8.0 (4) 




XT'? n r~*o f"" t\ 

N 3 — C7 — C 8 — C9 




1 TO /I ZO\ 

—172.4 (2) 


r^c xti /"M r^o 
CD — JN 1 — C 1 — Cz 


1 A ( A\ 

1.4 (4) 




ci r^n r*Q r^c\ 
M — C/ — C8 — C9 




7.1 (3) 


A 1 XT1 Z" 1 1 

Agl — Nl — CI — C2 


IT? O /O \ 

173.8 (2) 




XT/1 /■""< O /^A ni A 

N4 — C8 — C9 — C 1 0 




-1.0 (4) 


XT1 f " 1 Z' ' O /""> 

N 1 — CI — C2 — C3 


-1.2 (4) 




C7 — C 8 — C9 — C 1 0 




1 T7 A ZO\ 

177.9 (2) 


i po po p ,1 

C 1 — C2 — C3 — C4 


A 1 /C\ 

-0.1 (5) 




C8 — C9 — C10 — Cll 




A A /A \ 

-0.9 (4) 


r^o r^i r^A r^c 
Cz — C3 — C4 — Cj 


1.0 (5) 




C9 — C10 — Cll — Clz 




2.1 (4) 


P 1 XT1 PC P A 

CI — JN 1 — C5 — C4 


A A \ 

-0.4 (3) 




/"'O XT/1 PIT pi 1 

C 8 — N 4 — C 1 2 — C 1 1 




A 1 / A \ 

-0.1 (4) 


A ~1 XT1 P C P/1 

Agl — JN 1 — CD — C4 


—1 /3.1 (z) 




a i ; xT/i rn pi i 

Ag 1 — JN 4 — C 1 Z — C 1 1 




1 TC A ZO\ 

1 /5.0 (2) 


p 1 xt 1 p c p t: 

CI — N 1 — C5 — Co 


179.1 (2) 




/~>in pn /~<1^> xt/1 

C10 — Cll — C12 — JN4 




1 T / A\ 

-1.7 (4) 


/\gl IN 1 V^O 


o.^ ^j; 




N4' Ao1 C\% lxTS 




1 / H.O ^Z ) 


C3— C4— C5— Nl 


-0.8 (4) 




Nl— Agl— 03— N5 




-39.4 (2) 


C3— C4— C5— C6 


179.8 (2) 




N2— Agl— 03— N5 




21.6(2) 


N3— N2— C6— C5 


-179.8(2) 




N3 1 — Agl— 03— N5 




129.9 (2) 


Agl— N2— C6— C5 


8.9 (3) 




Agl— 03— N5— 02 




-39.5 (3) 


ATI XTO C 1 

JN 5 — JN Z — Co — b 1 


0.1 (3) 




A „1 /"^O xtc 

Agl — (J 5 — JN j — Ul 




1/11 c /OS. 

141.3 (z) 


Symmetry code: (i) -x+\, —y, -z. 












Hydrogen-bond geometry (A, °) 












D—R-A 




D — H 


n-A 


D-A 


/)— H-/4 


04— H45-05 




0.86 


2.08 


2.777 (4) 


138 


04— H4^-04 u 




0.86 


2.51 


2.980 (9) 


115 
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Cl— Hl-02 1 " 0.93 2.44 3.342 (3) 164 

C12— H12-02™ 0.93 2.48 3.376 (4) 162 

05— H5^-02 v 0.86 2.05 2.874 (3) 162 

05 — H5A—OV 0.86 2.46 3.191 (3) 143 

05— 1155-01* 0.86 1.99 2.851 (3) 176 

Symmetry codes: (ii) -x, -y, -z+1; z; (iv) -x, -y, -z; (v) -x+1, -y+l, -z+1; (vi) -x+2, -y+l, -z+1. 
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